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1 INTRODUCTION

1.1 Background

The Federd Aviatiion Adminigration (FAA) has established a need, as stated in the Integrated Termind
Wesather System (ITWS) Misson Need Statement (MNS) 234, for weather detection, display of
precipitation intengity, and real-time storm motion with projected position a Air Traffic Control Tower
(ATCT) facilities. This cgpability will used to dert Air Traffic Control (ATC) to the severity, location,
movement, and expected duration of hazardous westher events. Wegther occurring in and around
arport operationd areas has had a dgnificant negative impact on safety and efficiency of arcraft
operations. This specification establishes the functional and performance requirements for the Medium
Intensity Airport Weether System (MIAWS).

Medium intengty arports, which are defined by the number of ATC operations conducted and the
number of hazardous westher days experienced, have typicaly been provided with limited westher
detection and dert capabilities, such as Low Leve Wind Shear Alet Sysem (LLWAYS). While
providing wind shear warnings, LLWAS does not provide ATC with adisplay of precipitation or sorm
motion and predicted storm track. High-intengty airports have received the ITWS, Termind Doppler
Wesather Radar (TDWR) or Wegther Systems Processor (WSP) systems, which are technically
advanced and costly weather display systems. Medium intengty airports fal short of the operationd
threshold used to designate high-intengity airports but still need displayed weather data. Using available
wesather data, MIAWS provides enhanced cgpabilities to medium-intendty ATCTs and a sgnificantly
less codt than the systems at high-intendity airports.

In early 2000, a low-cost proof-of-concept MIAWS was ingtdled and tested a Memphis Internationa
Airport, Memphis, Tennessee. This syslem demonstrated the effectiveness of using available technology
to display cdibrated precipitation intendty products and ssorm motion information. Based on the proof-
of-concept system and lessons learned from that effort, a prototype was developed and is currently in
operation at the Jackson Internationa Airport, Jackson, Missssppi. This prototype matched Next
Generation Radar (NEXRAD) westher data to runway approach and departure corridors, termind
arspace arivd and departure areas, and traffic flow patterns. MIAWS will enable better Stuational
awareness of hazardous wesather in the termind area and will help ATC Operationd Supervisors to
confidently plan and safedly manage the flow of ar traffic with fewer ddays during thundersorm
activities.

1.2 Acquisition Approach
Advancements in technology have made possible the use of Commercid- Off-the-Shelf (COTS)/Nor+

Developmenta Item (NDI) components and software to meet the requirements for MIAWS. Use of
COTSINDI will be maximized during the acquisition of MIAWS.

1.3 Operational Concept
1.3.1. General
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MIAWS displays hazardous wegther direction, speed, and extrapolated storm front predicted positions
for 9x levels of precipitation intendty. MIAWS provides specific prediction adert capabilities for
precipitation intensity as well as associated video maps. MIAWS automatically generates these weather
products derived from NEXRAD. MIAWS and its user interface share commondity of appearance and
operation with other weather system displays (e.g., ITWS, TDWR, and WSP), to give these FAA
Integrated Wesather Product Line systems a common user interface that facilitates operator training and
relocation.

1.3.2 Operational Use

ATC personnd need time-critical hazardous weather aerts, routine weather observations and short-
term termina area forecasts (up to 30 minutes). ATC operationa supervisors will use MIAWS to
access wegther information on high-resolution, full-color graphic displays that are readable both in direct
sunlight and in a darkened room. The MIAWS display will be capable of being ingdled on atabletop, a
console, a rack, or mounted overhead. The MIAWS displays are to be positioned throughout the
ATCT, typicaly in the tower cab and the Terminal Radar Approach Control (TRACON).

MIAWS provides the capability to manage the flow of ground and air traffic based on the ten and
twenty-minute precipitation predictions. The predictions increase wegther awareness and help
operationa supervisors understand the current and near-term termina area severe weather impact, to
dlow effident management and planning of air traffic operaions MIAWS will contain ste-specific
adaptation information when it the system is indaled. Examples of Ste adaptation information include:
protected arport runway location(s), and warning message format.

MIAWS enables operational supervisors to locate and predict the near-term location of hazardous
wesgther to improve operaiona decisionmaking on runway usage, opening and closing of runways and
arriva/departure trandtion areas, and holding patterns. MIAWS can accuratdly locate, in time and
space, operationaly sgnificant weather and display that information in a consstent and timely manner to
support operating decisons for optimum safety, cepacity, and efficiency of the Nationd Airgpace
Sysem (NAS). MIAWS presents operationa supervisors with weether information that is tailored to
their operationd needs and that require minima interpretation and offers maximum utility at a glance,
with minima unwanted information or clutter.

MIAWS provides more efficient planning of arcraft movements in the termind area by significantly
improving locd-area weather data qudity and timeliness. Identification of wegther that affects specific
approach and departure corridors, cornerposts, runways, and the airport surface, will enable more
efficient coordination of routing strategies. Operationd supervisors will be able to anticipate, rather than
just react to, weather and will be able to coordinate the movement of traffic through dternate arrival and
departure routes, to increase capacity. The ability to anticipate the effect of weether, such as cessation
of sgnificant westher in an area, select optimal routes, or decide upon a holding strategy prior to aircraft
arrivd in an area, will save time and arcraft fuel. The improved qudity of information for near-term
weether hazards will dso improve the margin of safety while sustaining higher cgpacity.
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Operation supervisors depend largely upon radar data and pilot reports for storm informetion.
Currently, the information at their digposa requires interpretation and does not depict projected storm
movement and characteristics. Storm cdls in the area frequently move independently and are affected
by loca topography and bodies of water, which without locd red-time sorm analyss makes prediction
of their impact unreliable. MIAWS provides both improved precipitation products and storm
information, reduces the need for interpretation of radar-only information, and promotes more efficient
planning of ar traffic management. Consstent with MIAWS display of precipitation products, multiple
ranges or views of sorm information will display current position, movement, and characterigtics, to
improve inter-facility coordination. The storm motion product helps operators better anticipate the
impact of storms on traffic patterns, perform trade-offs necessary to adjust these patterns, and
sgnificantly improve capacity while maintaining the required high level of safety.

The following example illusrates how an ATC operational supervisor will use MIAWS, and specific
benefits that arise from its use:

MIAWS indicates that a large area of weather (thunderstorms) is moving into XYZ termind
area. The XYZ operationa supervisor observes tha the northwestern (NW) arrival and
departure trandtion areas will be closed within the next 20 minutes due to thunderstorm activity.
Within this time frame, the NW arriva trangtion area is expecting 17 inbound arcraft and the
NW departure area is expecting 14 outbound arcraft. The operationd supervisor cdls the Air
Route Traffic Control Center (ARTCC) to request that al 17 inbound aircraft be re-directed to
an dternate northeastern (NE) arrival trangtion area and that XY Z facility will vector the 14
departures to the NE departure trangition area to avoid the severe weather (thunderstorms).

In this scenario the operationa supervisor was continualy updated by MIAWS as the westher
moved into the XYZ termind area. MIAWS indicated that within 20 minutes the west runways
at the airport would be closed due to heavy precipitation associated with the thunderstorms.

The operationa supervisor re-directed dl arriving and departing aircraft to the appropriate east
runway, thus dlowing the arcraft to avoid the weather. The data provided by MIAWS gave the
operational supervisor the knowledge that the hazardous westher would clear the west runways
and move over the east Sde within another 10 minutes. This knowledge alowed the next group
of arcraft to be re-pogtioned for earlier resumptions of takeoffs and landings on the west Sde
of the airport.

In this scenario, MIAWS provided ATC with the red-time criticd hazardous westher
information they needed to safely and efficiently manage the flow of arr traffic. The operationa
supervisor was able to safely move air traffic with minimal delays around the XY Z termind area.
The net reduction of delays for aircraft inbound and outbound reduced the occurrence of missed
connections and associated costs to the airlines and to passengers. Unnecessary diversons
were avoided when flight crews were advised that arport runways would re-open before
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holding periods expired, reducing the occurrences of unnecessary diversons to aternate
arports. The improved ability to anticipate the end of severe weether dlowed for earlier lifting
of nationa ground stop programs.

In this scenario, MIAWS predicted projection of the ariva of the thundersorm and its
associated heavy precipitation and its effect on the airport and its operations, dlowing operators
to give priority of arivals over departures. The result was reduced arborne delays at the
expense of somewhat greater, but less costly, ground delays. Knowing that different areas of
arrspace and runways would be unusable dlowed the operationa supervisor to more efficiently
digtribute traffic flow into and out of the termind areq, thus avoiding unnecessary aircraft re-
routes. The associated payoffs for the NAS were better Severe Weather Avoidance Plan
(SWAP) anticipation, higher airport arriva rates, fewer gate holds, fewer arcraft diversons,
and better anticipation of arport shutdowns and reopening due to thunderstorms.

1.4 MIAWS Data Distribution Overview

The reationship among input eements, the MIAWS processor, and displays for use by various users,
as implemented in the MIT/LL MIAWS Prototype, is shown in Figure 1-1, the MIAWS Data
Digribution Overview.
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Figure 1-1: MIAWS Data Distribution Overview

1.5 MIAWS Functional Areas
The MIAWS system is divided into the following mgor functiond aress.
(a) Data Acquistion (DA).
(b) Data Processing (DP).
(c) Display Function (DF).
(d) System Control/Diagnostic Function (SC/DF).

1.5.1 DA Function

The DA function will be responsible for automatically receiving data and products from externa systems
and certain end-users (i.e,, runway configuration from supervisor SD).

1.5.2 DP Function
The DP function will be responsible for data trandation, product generation, and data archiving..
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1.5.3 Display Function

The DF is hosted in COTS processors a the Air Traffic Control Tower (ATCT) and Terminal Radar
Approach Control (TRACON) facility. The DF performs graphic display of arport maps, arport
gpecific runways, and weether images, provides runway control designation to air traffic controller
supervisors; and provides runway specific weether product darms and dertsto air traffic controllers.

1.5.4 SC/DF Function

MIAWS will contain a capability for system gtatus monitoring, reporting, and error diagnoss. The
SC/DF, through the Maintenance Display Termind (MDT), is adso the entry port for entering system
control commands and site adaptable data.

1.6 Products

The main products are Precipitation, Storm Motion and Extrgpolated Storm Position, MIAWS Alerts,
and Runway Configuration.

1.7 Gover nment Furnished | nfor mation and Gover nment Furnished Property

The Government will provide, as Government Furnished Information (GFl), software to detect and
generate, as appropriate, precipitation, storm motion, and extrapolated storm position to generate and
display MIAWS derts, and ancillary functions necessary for the operation of MIAWS. This software
consgs primarily of the computational procedures used to derive hazardous weather information from
acquired sensor data or products produced from sensor data, as manifested on the MIT/LL MIAWS
prototype. Further, the agorithms that perform the processing referenced in Section 3.1.2 (and its
subsections) and Section 30 of this specification are Government Furnished Property (GFP), are to be
used by the Contractor in the fly-off and production versions of MIAWS, and are not to be modified.
The Government will supply measured weather data sets, model weether events, and a NEXRAD
smulator to the Contractor to use in system/software vaidation and testing.

1.8 Output from GFI Software

The outputs of the GF software are products that are ether graphicd, dphanumeric, an darm, or a
combination of these. The format of the grgphica and dphanumeric output is defined in the GHI
software and associated documentation and is Smilar to the graphica and aphanumeric output of WSP
and TDWR. Specific Display and dphanumeric requirements for MIAWS are defined in Appendix C.
a. Graphicd product output may be a pseudomap showing the location, extent, and perhaps magnitude
of a phenomenon or a symbol showing only the location.

b. Alphanumeric product output is displayed on the SD, for the supervisory controllers and traffic
management unit specidigsto use in developing traffic control Srateges.

c. Some of the output data will be in the form of aarms, which, in this context, are visud warnings of a
weether hazard that was not previoudy reported as being hazardous, in aregion of concern to pilots and
Air Traffic Control (ATC) personndl.

10
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1.9 Pre-Planned Product | mprovements

Pre-Planned Product Improvements are under consideration for incorporation into the end product, and
may include products such as, or smilar to, the following:

1)

2)
3)
4)
5

ASR-11 Interface. The MIAWS could use ASR-11 data to ingest into agorithms to
produce weather products.

Gugt Front (NEXRAD Upgrade)
Open Radar Product Generator (ORPG) (NEXRAD Upgrade)
Website Interface to provide datato External Users

TWIP Interface. Through a MIAWS interface to Termina Wesgther Information for
Rilots (TWIP), the MIAWS SD images and runway weather product aert messages
can be provided directly to in-flight pilots on their cockpit displays.

11



DRAFT
March 19, 2001

2APPLICABLE DOCUMENTS

The following documents form a part of the specification to the extent specified herein. The latest
verson of these documents as of the contract date applies. In the event of a conflict between
requirements, the following order of precedence (highest = a) applies

a. Executive Orders

b. Federd Regulations

c. This specification and its gppendices
d. FAA Specifications and Standards
e. FAA Orders

f. FAA Plans

0. Military Standards

h. Federal Standards

i. Non-Government Documents

2.1 Gover nment Documents
EXECUTIVE ORDERS:
Executive Order 12196 Occupationa Safety and Hedth Program for Federal Employees

FEDERAL REGULATIONS:
29 CFR 1960 Safety and Hedth Provisionsfor Federd Employees

SPECIFICATIONS:

Federd Aviation Adminigtration

FAA-C-1217 Electricd Work, Interior

FAA-G-2100F Electronic Equipment, General Requirements

NAS-SR-1000 NAS Systems Requirement Specification
STANDARDS:

Federd Aviaion Adminigtration
FAA-STD-019 Lightning Protection, Grounding, Bonding and Shidlding
Requirements for Facilities
FAA-STD-020a Grounding, Trangent Protection and Shidding Requirements

for Equipment
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FAA-STD-029d

Federa
FED-STD-795

Military
MIL-STD-280

MIL-STD-973
MIL-STD-1388-2

OTHER PUBLICATIONS:

DOT H 1350
DOT H 1350.251

FAA-E-2950

Sdection and Implementation of Telecommunications Standards

Uniform Federd Accessbility Standards

Definitions of item Levels, Item Interchangeability, Modds ad
Other Related Items

Configuration Management

DOD requirements for a Logistic Support Analysis Record

Information Systems Security Guide
Network Security Guide

DOT/FAA/ACT-96/1 Human Factors Design Guide
DOT/FAA/AR-99/52 Human Fectors in the Design and Evauation of Air Traffic Control

Sydems

DOT/FAA/ND —95/11 Termind Wegather Information for Filots (TWIP)

DOT-VNTSC-FAA-95-3 Human Factors in the Desgn and Evduation of Air Traffic

FAA Order 1370.82
FAA Order 1600.69

Control Systems
Information Systems Security Program
Facility Security Risk Management Program

FAA Order 3900.19B Occupational Safety and Hedlth

FAA Order 4441.16
FAA Order 6000.15
FAA Order 6000.30
FAA Order 6000.36
FAA Order 6030.20
FAA Order 6950.2

FAA Order 6950.25

Nationd Airspace System

Acquigtion of Telecommunications Systems, Equipment and Services
Genera Maintenance Handbook for Airway Facilities

Nationd Airspace System Maintenance Policy

Communications Diversty

Electric Power Policy

Electricd Power Policy Implementation, NAS Facilities

Power Conditioning Devices at FAA Fecilities
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NAS-IR- I nterface Requirements Document, MIAWS/NEXRAD
NAS-IR- I nterface Requirements Document, MIAWSLLWAS-1I
NAS-IR- I nterface Requirements Document, MIAWSIDS [ ?7?77)

Department of Commerce, National Oceanic and Atmospheric Adminigration, Office of the Federd
Coordinator for Meteorologica Services and Supporting Research

FCM-H11C-1991 Federad Meteorological Handbook No. 11, Doppler Radar Meteorological
Observations, Part C, WSR-88D [NEXRAD)] Products and Algorithms

Department of Commerce, Nationd Oceanic and Atmospheric Administration, Nationd Wesather
Service

Advisory Circular AC-00-45, Section 7, Aviation Weather Services

2.2 Non-Government Documents

ANSI/ASQC Q9001- 1994 American National Standard, Qudity Systems- Model for
Qudity Assurance in Design, Development, Production,
Ingdlation, and Servicing.

SO 9000-3 Quality management and qudity assurance sandards - Part 3:
Guiddines for the gpplication of 1SO 9001 to the devel opment,
supply and maintenance of software.

Electronic Industries Associetion (EIA)

EIA-530 High Speed 25-Pogtion Interface for Data Termina Equipment
and Data Circuit- Terminaion Equipment

RS-232 Interface Between Data Termina Equipment and Data
Communication Equipment Employing Serid Binary Data
Interchange

Ingtitute of Electrical and Electronics Engineers, Inc. (IEEE)
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|[EEE Std 1100-1992 |EEE Recommended Practice for Powering and Grounding Sensitive
Electronic Equipment

ANSI/IEEE Std. 802.3 Loca and Metropolitan Area Networks, Pat 3: Carier Sense
Multiple Access with Collision Detection (CSMA/CD) Access Method

and Physica Layer Specifications
National Fire Protection Association (NFPA)

NFPA 70 Nationa Electric Code ®
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2.3 Obtaining Documents

a. Copies of the FAA documents and other gpplicable FAA specifications, standards, directives,
advisory circulars, NAS documents, and drawings may be obtained from the Contracting Officer in the
FAA Office issuing the Screening Information Request (SIR). Requests should fully identify materias
desired; i.e., specifications, standards, amendments and drawing numbers and dates. Requests should
citethe SIR or the contract involved or other use to be made of the requested materid.

b. Copies of military standards and specifications may be obtained by mail or by tdephone from the
Department of Defense, Automated Printing Service, Bldg. 4, Section D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094. For Telephone requests, cal (215) 697-2179/4107, 7:30 AM to 4:00
PM, Monday through Friday. Information is dso avalable a ther webgte
http://Mmww.astimage.daps.dla.mil/online. A charge is made for each document ordered.

c. Federd Standards documents may be obtained from the Superintendent of Documents, U.S.
Government Printing Office, Washington, DC 20402.

d. Copies of ANSI/ASQC-Q-9001-1994 and | SO 9000- 3 can be obtained from the following source:
American Society for Quality Control, 611 East Wisconsn Avenue, P.O. Box 3005, Milwaukee,
Wisconsin 53201-3005; Phones. (414) 272-8575, (800) 248-1946, FAX: (414) 272-1734.

e. EIA documents may be obtaned from Engineering Depatment, The Electronic Industries
Association, 2001 Pennsylvania Avenue, NW, Washington, DC 20006.

f. IEEE documents may be ordered from IEEE, 445 Hoes Lane, P.O. Box 1331, Piscataway, NJ
08855-1331. For Telephone Requests, call (800) 678-1EEE. Documents may aso be ordered via the
|EEE website, http:/Amww.ieee.org/prod_sveshtml.

g. Copies of the Acquigition Management System Test and Evauation Process Guiddines are available
in the FAA Acquidtion Sysem Toolset (FAST). The online internet address of FAST is
http://fast.faa.gov.
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3REQUIREMENTS

3.1 System Definition

The MIAWS system shdl include a processor, communications equipment, hardware racks, archive
recorders, and Stuation Display (SD) terminds,. Figures 3-1 and 3-2 depict the MIAWS Network
Architecture used by the MIT/LL MIAWS Prototype systems at Memphis and Jackson, respectively.
Although Figures 3-1, 3-2, 3-11 and 313 indicate the presence of an APUP Smulator, the APUP
Simulator will not be part of the MIAWS system to be designed and provided by the flyoff contractors.

MIAWS NETWORK ARCHITECTURE

Memphis Demonstrational Prototype

NWS WFO MIT/LL, Lexington, MA —
ahct
NEXRAD MIAWS Group 95 D el
RPG SD Web Server Wah
1 Browsers
MDM CsU
TELCO TELCO
MIT/LL ITWS Prototype Site
MDM CsU
APUP MIAWS MIAWS MIAWS MIAWS
Simulator Processor SD SD, 5Dy,
- MIT Lincoln Laboratory e
M.E "“fisber-4
r 26 Demo
LRAF J¥fy2m0

Figure 3-1. Memphis MIAWS Prototype Network Architecture
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MIAWS NETWORK ARCHITECTURE

Jackson Demonstrational Prototype

NWS WFO JAMN ATCT MIT/LL, Lexington, MA (nfernet
and
NEXRAD MIAWS MIAWS Group 95 | Evternal
RPG 5D, sD Web Server Weh
| Browsers
MDA .
MIAWS
TELCO SD,
MIT/LL
ITWS
Site
A
APUP MIAWS MIAWS
Simulator Processor
= MIT Lincoln Laboratory s
M.E “fiaber -5
[ 2% Demo
LE N JaTy2mo

Figure 3-2: Jackson MIAWS Prototype Network Architecture

3.1.1 Mission

3.1.1.1 Safety Mission

MIAWS will enhance the safety of air travel by providing timely and accurate westher information in the
termina area of medium-intensity airports.

3.1.1.2 Capacity Mission

MIAWS will improve the management of air traffic in the termina area through the detection and tracing
of precipitation and the censoring of false westher echoes caused by Anomaous Propagation (AP).

3.1.2 MIAWS System Performance
The following are operational performance requirements for the MIAWS. The subsections below
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reference *“ GFP agorithms from the MIT/LL MIAWS prototype.” These agorithms, supplied as part of
the Gl software, are GFP, and shdl be used in the fly-off and production versions of MIAWS, and
shdl not be modified by the Contractor, except as pecificdly indicated in this Specification. When
modifications in the GFP dgorithms are specificaly mandated by this specification, capabilities in the
MIT/LL MIAWS Prototype GFP dgorithms that are not to be implemented in the flyoff verson of
MIAWS shall be disabled, but not removed, from the dgorithms delivered as part of the flyoff verson
of the MIAWS software. Such modifications shal be identified to the Government during Design
Reviews.

3.1.2.1 Precipitation Reflectivity Product

A precipitation reflectivity product shdl be implemented and distributed to the SD, as per the GFP
agorithms used in the MIT/LL MIAWS Prototype. To do so, MIAWS shall receive and process
wegather data from NEXRAD. The precipitation reflectivity product shal be displayed in the ax VIP
levels used by the Nationad Wesather Service, as per Advisory Circular AC-00-45, Section 7, Aviation
Westher Services. The levels shdl be asfollows:

@Levd0 <18dBZ

(b)Levd1 >18and<30dBZ
(oLevd2 >30and<41dBz
(d)Levd3 >4land<46dBZ
(e Levd4 >46and<50dBZ
(f) Levd 5 > 50 and < 57 dBZ
(QLevd 6 >57dBZ

The SD wesether digolay shdl permit the use of any of the color combinationsin Table 3-1.

Table3-1

RGB Color Model Numbers (0-255)
SD Color Description Red Green Blue
Levd O 161 161 161
Leve 1 160 240 0
Leve 2 96 176 0
Leved 3 240 240 0
Levd 4 240 192 0
Levd 5 224 144 0
Leve 6 160 0 0
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| No coverage | = | B | B |

An example of the precipitation product’ s implementation on the MIT/LL MIAWS Prototype is shown
in Figure 33. The capability to display different color patterns for current and advected preipitation
products, shown in Figure 3-3, has not been implemented in the GFP Display dgorithmsin the MIT/LL
MIAWS Prototype. This cgpability shdl not be implemented in the version of MIAWS devel oped by
the flyoff contractors.

MIAWS USER DISPLAY CONCEPT

PRECIPITATION
* G-Level Praclpltatmn Maps

- Level 0 Gray Z< 18 dBZ

- Level 1 18<=Z < 30

- Level 2 Green 30 <=7 < 41 dBZ
- Level 3 41 <=Z < 46 dBZ
- Level 4 rar 46 <= Z < 50 dBZ
- Level 5 Light Brown 50 <=2Z <57 dBZ
- Level 6 Red Z>57

* Different Culor Pattern for Current and Advected Precip Prnducts
- _ I

i o BiCa ]

— MIT Lincoln Laboratory s
M.E “foaber - 11

r 2 Demo
LR Jy2m0

Figure 3-3: MIAWS Precipitation Reflectivity Product

[Note: The correct limits for Level 6 are “greater than or equal to 57 dBZ”, as stated in the
Section 3.1.2.1'stext. Thefigure will be corrected in a future version of the specification.]
3.1.2.1.1 Coverage Range

MIAWS ghdl provide precipitation information for display on the SD using the same format as
employed in the MIT/LL MIAWS prototype. MIAWS shdl display the location, extent, and intengity of
precipitation. Coverage for this product shall be for 360-degrees in azimuth centered on the Airport
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Reference Point (ARP) out to the full range and dtitude of the available radars or out to a 100 nautical
mile range and 70,000 ft. dtitude, whichever provides the broadest possible coverage (will vary from
dte to Ste). The MIAWS software shal accommodeate the capability described in the preceding
sentence.

[Note: The FAA is considering requirements to mosaic radar coverage from multiple
NEXRADs near to an airport to improve coverage. These requirements and their
implementation on the MIT/LL MIAWS Prototype are not yet fully mature. Specific
requirements for mosaics will be developed for the production version of MIAWS, after the
flyoff.]

3.1.2.1.2 Accuracy and Display Resolution
The display resolution of the precipitation reflectivity information shdl be 1km.

3.1.2.1.3 AP Edit Performance

MIAWS shdl peform AP editing usng the latest revisons of the NWS-approved AP mitigated
product (NEXRAD product #67) and the GFP AP edit dgorithm from the MIT/LL MIAWS

prototype.

3.1.2.1.4 Product Update Rate

The product update rate for the precipitation maps shdl be 5 — 10 minutes based on the NEXRAD
scan dirategy.

NEXRAD employs four volume coverage patterns (VCPs): VCP11, VCP21, VCP31, and VCP32,
each with a unique scan Srategy:

?? VCP11 is used to scan precipitation and severe weather and results in a five-minute
precipitation product update rate.

?? VCP 21 is an aternative scan strategy for precipitation and severe weether (used to reduce the
NEXRAD processing load) and results in a Six-minute precipitation product update rate.

?? VCP31 is used to scan in clear ar and utilizes a long radar pulse; it results in a tenrminute
precipitation product update rate.

?? VCP32 is used to scan in clear air and utilizes a short radar pulseg; it results in a tenrminute
precipitation product update rate.

Using the GFP dgorithms from the MIT/LL MIAWS prototype, the MIAWS shal accommodate:
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?? Each VCP s precipitation product update rate as provided by NEXRAD
?? The sdlection among the VCPs as performed by NEXRAD

For more information on the NEXRAD scan strategies and VCPs, see Chapter 5 of FCM-H11C-
1991, Federal Meteorological Handbook No. 11, Doppler Radar Meteorological Observations, Part
C, WSR-88D (NEXRAD) Products and Algorithms.

3.1.2.1.5 Display Update Rate

The display update rate for precipitation product shal be 30 seconds, as per the GFP dgorithmsin the
MIT/LL MIAWS prototype.

3.1.2.1.6 Product Advection

The precipitation product shal be advected to provide a 30 second display update rate, as per the GFP
agorithms in the MIT/LL MIAWS prototype. An alvected precipitation reflectivity product shal be
disdlayed in a different color pattern than the corresponding non-advected product, as per the GFP
dgorithms in the MIT/LL MIAWS Prototype and as illustrated in Figure 3-3. The rationale for product
advection is indicated in Figure 34, which shows the differences in update rates between NEXRAD
and MIAWS.
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B MIAWS PROJECT TECHNICAL ISSUES

DATA ADVECTION BETWEEN NEXRAD PRODUCT UPDATES

+ One-Minute Advection Updates

+ New Precipitation Map Generated Each Advection Cycle

+  New Weather Impact Alerts Generated Each Advection Cycle

+ Advection Duration Threshold When NEXRAD Products Time-Out

NEXRAD UPDATE INTERVAL

COMPREFL & i |
LRM-APR _& | |
PRECIP

I"'I |_-_ Froduct Sequencing Time-Line
MIAWS ADVECTION INTERVAL

— MIT Lincoln Laboratory s
M.E “finber -5

r 2 Demo
LR Jy2m0

Figure 34: Rationale for Advection — Differences in Update Rates between NEXRAD and
MIAWS

[Note: Even though Figure 34 indicates a one-minute advection update, the 30 second

update rate called out in the text of the specification is correct. The figure will be corrected in
afuture version of the specification.]

3.1.2.2 Storm Detection and Extrapolated Position Product

MIAWS shdl track storm motion. The storm cdl speed, the movement direction, and the sorm cdl
positions (curent and future) for VIP leve 3 or greater, shdl be displayed on the SD. Speed and
direction of ssorm motion shal be generated and displayed, as per the GFP dgorithmsin the MIT/LL
MIAWS prototype. Current gorm leading edge positions and two forecasted positions, ten and twenty
minutes into the future, shal be displayed on the SD, as per the GFP dgorithmsin the MIT/LL MIAWS

prototype.
3.1.2.2.1 Storm Detection and Extrapolated Position Product Details
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The Storm Motion and Extrapolated Position product (computed using the corresponding precipitation
product) shal be displayed on the SD. There shdl be two components to the display of the Storm
Motion and Extrgpolated Postion product: sorm motion arrows and numbers and storm extrapolated
position lines. The ssorm motion arrows and numbers are referred to as SMIs. The extrapolated position
lines are referred to as SEPs. SMs are associated with storm cells within a storm; SEPS are associated
with storms.

The Storm Motion indicator shal be a black arrow (direction) and a black number (speed) associated
with each gorm cdl with sze, shgpe, and numericd vaue as computed by the GFP dgorithms of the
MIT/LL MIAWS prototype:

?? The base of each arrow shall be placed at the location designated by the agorithm.
?? The corresponding black number shall be placed near the base of the arrow.
?? The arrow shall not obscure the number.

?? The arrow shdl point in the direction of motion as computed by the GFP dgorithms in the
MIT/LL MIAWS prototype.

The leading edge of the sorm shal be indicated with a solid cyan line, with Size and shape as computed
by the GFP agorithms of the MIT/LL MIAWS prototype. The extrapolated positions of the leading
edge (i.e., SEPs forecast 10 and 20 minutes into the future as computed by the GFP dgorithms of the
MIT/LL MIAWS prototype) shdl be indicated with dashed cyan lines, with sze and shape as
computed by the GFP dgorithms of the MIT/LL MIAWS prototype.

Figure 3-5 shows atypica representation of the SMs and SEPs.
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Figure 3-5. Storm Motion and Extrapolated Position Product

3.1.2.2.2 Storm Motion Coverage

The MIAWS shdl provide astorm mation coverage area for 360-degrees in azimuth centered on the
exigting arport radar out to the full range and dtitude of the available radars or out to a 100 nautical mile
range and 70,000 ft. atitude, whichever provides the broadest possible coverage (will vary from steto
gte).

3.1.2.2.3 Accuracy
The MIAWS shdl provide the following ssorm motion accuracy:
(8) Speed and Direction Estimates
[TBD]
(b) Storm Extrapolated Positions
[TBD]
[Note: The FAA isconsidering a percentage correctness measure.

3.1.2.2.4 Product Update Rate.

The MIAWS shdl provide a 510 minute data update rate, based on the NEXRAD scan dtrategy
described in Section 3.1.2.1.4, for the associated NEXRAD precipitation product that is the basis for
the MIAWS Storm Motion and Extrapolated Position Product.
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3.1.2.2.5 Display Update Rate

The MIAWS shall provide a 30 second display update rate for the MIAWS Sorm Motion and
Extrapolated Postion Product, as per the GFP agorithmsin the MIT/LL prototype.

3.1.2.2.6 Product Advection

The MIAWS shdl advect the storm motion product to provide a 30 second display update rate, as per
the GFP agorithms in the MIT/LL prototype. The rationde for product advection isindicated in Figure
3-4, which shows the differences in update rates between NEXRAD and MIAWS.

3.1.2.3MIAWS SD

Sections 3.1.2.4-3.1.2.7, 3.1.2.11, and 30.2 (including subsections) reference display components of
the MIAWS SD. For reference, and to aid understanding of the placement of these display components
on the SD, Figure 3-6 shows the full SD and many of the display components.

MIAWS USER DISPLAY CONCEPT
MIAWS Situation Display (SD)

SD Pull-down Weather Data Age

Menus
Alert
Panels
Outer
Range
Selection
Six-level
ColorMap
Airport -
Runways | _
& onfigured
5 ARENAs B Alert Panel
System
Status
Product Availability
- MIT Lincoln Laboratory s
M.E “fiabar - 10
[ 26 _Demo
LRAr Jvfy 2m0
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Figure 3-6: MIAWS Situation Display (SD)

3.1.2.4 Alert Products
The Alert Products that shall be displayed on the SD include:

a. Alert Pand Display

The SD shdl have pands or buttons to indicate weether derts at the airports. These shdl include the
indication of heavy precipitation (HVY), the indication of moderate precipitation (MOD), the indication
of Level 3 or grester weather within 20 minutes of the airport or a the airport (WX), and the indication
that the LLWAS is darming (LLWAS). The dert pand display shdl be configured as in the MIT/LL
MIAWS Prototype and shall be updated according to the GFP adgorithms in the MIT/LL MIAWS
Prototype. Figure 37 provides a pictorid view of the Alert Pand Display and an explanation of its
functions. The GFP dgorithms in the MIT/LL MIAWS Prototype contain a priority scheme for
mediating anong MIAWS and LLWAS dets, which shdl be left intact in the MIAWS design
developed by the flyoff contractors. The GFP agorithms in the MIT/LL MIAWS Prototype contain a
capability to interface with MIAWS with Ribbon Display Terminas (RDTS). The cgpaility to interface
MIAWS-generated dert data to RDTs shdl not be implemented by the flyoff contractors. The
capability to interface MIAWS with the RDTs shdl be disabled in the GFP dgorithms and shdl be
retained within the computer code developed by the flyoff contractors, in an inoperative satus. Such
modifications shdl be identified to the Government during Design Reviews.
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MIAWS USER DISPLAY CONCEPT

WEATHER ALERT PANELS

« Data “age” since last NEXRAD product update
« Alert panels for active impacted arenas:
— Moderate alert for Level 3 & 4 impacting active arenas
— Heavy alert for Level 5 & 6 impacting active arenas
+ Weather panel for Level 3 and above on airport arenas
+ Gust front panel for GF impacts on airport arenas (if available)
+  LLWAS wind shear alarms (if available)

NO PRECIP PRODUCT RECEIVED YET: WX AGE MM:55 NO PRECIP ALERT: 100D
. LEVEL 3/4 WX IN
CURRENT NEXRAD PRODUCT: WX AGE 0:00 e B . S
ADVECTED PRECIP Pnonuw AGE 2:35 D WX PRESENT. DS
MO PRECIP ALERT: ' HuY WX AGE 2:35 WX ESTIMATED
S EVEL 50 W ——__ HWY e Time oF mpacT: KIEEE
ACTIVE ARENA: o HVY WX IMPACTING m
AREMA(S):
NO GF PRESENT :
v A gl NO LLWAS ALARMS: LLWAS
GF ESTIMATED
TIME OF IMPACT: Bl ST T LLWAS WIND LLWAS
. “'““J L B e SHEAR ALARMS: BIUSLLC

— MIT Lincoln Laboratory s
M.E “funbar - 14

r 2 Demo
LR Jy2m0

Figure 3-7: Alert Panel Display

b. Alert M essages

The SD shdl display dert messages that provide runway identification, precipitation severity, and
location of first encounter with sgnificant precipitation. The dert messages shdl be configured asin the
MIT/LL MIAWS Prototype. Figure 3-8 provides a pictorid view of the Alert Messages and an
explandion of them
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MIAWS USER DISPLAY CONCEPT

SD RIBEON AND ALERT MESSAGES

« Precipitation alerts for impacted arenas
+  LLWAS centerfield and threshold winds {when available)

AIRPORT IDEHTIFIER

RUHWAY CONFIGURATIOH HAME
ALERT MESSAGE TIME

ENTERFIELD WIHD DIRECTIOHN & SPEED:
DIRECTION: DEGREES 0-360, ROUHDED TO 10 DEGREES
SPEED: CALM, 3-95 KHOTS

AREHA WEATHER SUMMARY:
AREHA IDENTIFIER
WEATHER ALERT: MOD or HYY

LLWAS WIHDS: DIRECTIOH & SPEED
LLWAS SERSOR ISSUING ALARM

o MIT Lincoln Laboratory s
M.E “Arabar - 17

r 26 Demo
LRIN ¥y 20

Figure 3-8: SD Alert Messages

c. Colored Runways

The SD shdl indicate the runways impacted with weether by displaying the impacted runway(s) in red,
and shdl be configured as in the MIT/LL MIAWS Prototype. The SD shdl show the Active Runway
Outlined in Red for Precipitation Reflectivity Levels 3 and 4 impacts and shdl show the Active Runway
Filled in Red for Precipitation Reflectivity Levels 5 and 6, asindicated in Figure 3-9.
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MIAWS USER DISPLAY CONCEPT

GRAPHICAL ARENA ALERTS

+ Active Runway Outline Red for Level 3 & 4 Impacts

+ Active Runway Filled Red for Level 5 & 6 Impacts
30LA HVY 2MF

J0RA MOD 3MF

= MIT Lincoln Laboratory s
M.E “Arabar - 13

r 26 Demo
LRIN ¥y 20

Figure 3-9: Active Runway Indicationsfor Precipitation Level Impacts

d. Configured Alerts Panel

The SD shdl display the following information in the Configured Alerts Pand area of the SD:
(2). Theairport name, configuration name, and time/date (GMT)
(2). Representative airport wind speed, direction and gust, if available.
(3). Sensor/runway wind speed and direction, upon the availability of LLWAS-RS.
(4). Wind shear derts, upon the avallability of LLWAS-RS.

The Configured Alerts Pandl area of the SD shdl be configured as in the MIT/LL MIAWS Prototype.
Also see Section 30.2.2.1 and Figure 30-2.

3.1.2.5 Runway Configuration Product

The SD dhdl display a Runway Configuration Product Display window, to indicate the current
configuration. The Runway Configuration Product Display window of the SD shdll be configured asin
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the MIT/LL MIAWS Prototype. Also see Section 30.2.2.3 and Figure 30-4.

3.1.2.6 Product Availability Window

The SD shdl display product availability for eech MIAWS product on a product availability window
that shal be configured and operate as in the MIT/LL MIAWS Prototype. Associated processing with
respect to determination and display of product avallability shal be IAW the functiondity in the MIT/LL
MIAWS Prototype. The Product Availability Window and the color codes for the product “buttons’
are shown on the left-hand side of Figure 3-10. The color codes indicated in the figure shall be used.

MIAWS USER DISPLAY CONCEPT

SYSTEM MODES AND PRODUCT STATUS

+ System and/or SD mode information

+ Product status panels indicate product availability

MIAWS-ONLINE MIAWS-ONLINE
i -. \
SD MODES:
PRODUCT AvaiLABLE: [Jil]
prooucT TiMep-ouT: [l
PRODUCT UNAVAILABLE: JAL
— MIT Lincoln Laboratory s
M.E “fiaber - 16
[ 26 _Demo
LRAF J¥fy2m0

Figure 3-10: System Modes and Product Status

[Note that the Modes indicated on the right-hand side of Figure 310 do not match the
present capability of the MIT/LL MIAWS Prototype. The present capability is reflected in the
GFP display algorithms from the MIT/LL Prototype and agrees with the requirements in
Section 3.1.3.1 and associated subsections. Figure 3-10 will be corrected in a future release of
this specification.]
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3.1.2.7 Sysem Status Window

The SD gl display a system status window, implementing the functiondity in the MIT/LL MIAWS
prototype, to indicate the current Satus of subsystems, including:

a. The MIAWS product generator

b. Available NEXRADs

c. Avalable ASR-11s

d. Available LLWASs

e. The MIAWS network (indicating thet dl nodes of the network are responsive/not responsive)

3.1.2.8 Character Graphics and Weather Text M essage Product

MIAWS shall provide a character graphics and weether text message product for display on the SD,
implementing the functiondity in the MIT/LL MIAWS prototype, as per the GFP dgorithms in the
MIT/LL prototype. This product shdl be available to an externd port of the MIAWS processor. For
reference, genera requirements that gpply to this product are in Chapter 18 (for weather text) and
Chapter 19 (for character graphics) of Report No. DOT/FAA/ND-95/11, Rev. D, Termind Wesather
Information for Ailots (TWIP), May 15, 1998.

3.1.2.9 Reserved

3.1.2.10 Product Distribution

All MIAWS products shdl be distributed to displays with latency of 5 seconds or less from the time of
their generation Latency shdl be measured usng a tool supplied as GFP, which is present in the
software to provide the measurements.

3.1.2.11 User Input
a. Display Range

The SD shdl dlow usersto select the maximum range of the digplay with sdectable ranges of 5 nm, 10
nm, 15 nm, 30 nm, 45 nm, 60 nm, and 100 nm.

[Note: Elsewherein Sections 3 and 30, some figures show sets of display ranges other than
those listed in Section 3.1.2.11a. The text of Section 3.1.2.11a hasthe correct display range
set, and the figures will be corrected in a future version of the specification.]

b. Precipitation L evel

The SD shdl dlow usersto sdect from 1 to 6 levels of displayed precipitation. When other than Level 6
is selected, the display shdl include dl higher leveds; sdecting Leve 6 shdl disolay only Leve 6. For
example, if Level 3issdected, then Levels 3, 4, 5, and 6 are displayed. Also seerequirementsin
Section 3.1.2.1.

c. Runway Configur ation
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The SD shdl dlow usersto change the runway configurations without disrupting the system, IAW with
the functiondity of the GFP agorithmsin the MIT/LL MIAWS prototype. Also see Section 30.2.3.2
and Figure 30-7, Section 30.2.4.6 and Figure 30-28, and Section 30.2.4.4 and Figure 30-26.

d. Overlays

The SD shdl dlow usersto change overlays, IAW with the functiondity of the GFP dgorithmsin the
MIT/LL MIAWS prototype. Also see Section 30.2.3.4 and Figure 30-9.

e. Background Color

The SD dhdll offer users aselectable list of gray-scale colors for SD background, to adapt to ambient
lighting conditions, IAW with the functiondity of the GFP dgorithmsin the MIT/LL MIAWS prototype.
Also see Section 30.2.3.17 and Figure 30-22.

3.1.2.12 Update Commands

Within 5 seconds after the operator has changed an active runway or a non-associated runway arena,
MIAWS graphic and aphanumeric products affected by these changes shal be updated to reflect the
changes. Measurement of the 5 seconds shall begin with the entry of the command(s) implementing
runway and/or non-associated runway arena changes, and shdl conclude with the updated display of
the affected MIAWS products.

3.1.2.13 Service L evel

MIAWS shdl be designed and implemented o it can be maintained as an essentid system, as defined
by Section 3.8.1, NAS-SR-1000, NAS Systems Requirement Specification.

3.1.2.14 Operational Availability
The MIAWS shdl have an operationd service availability of 0.99967.

3.1.2.15 Rdiability
The MIAWS Mean Time Between Critical Failures (MTBCF) shall be 2190 hours.

31216 Mean Time To Restore
The MIAWS dhdl have aMean Timeto Restore (MTTR) of 0.5 hour.

3.1.2.17 On-Site M aintenance

MIAWS shdl be desgned, built, and implemented o that it meets the maintenance requirements of
FAA Order 6000.30 and the on-gte maintenance requirements of FAA Order 6000.15. MIAWS shdl
be designed, built and implemented so that on-site maintenance visits, for preventative and corrective
maintenance, shal occur no more than four times per year on average, for each type of mantenance
(preventative and corrective). MIAWS shdl be designed, built, and implemented o that totd time to
accomplish preventative maintenance tasks shal not exceed twelve staff hours per year. MIAWS shall
be designed, built, and implemented so that no preventative maintenance task requires more than one
person to accomplish.
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3.1.3 SystemySD M odes

3.1.3.1 System/SD M odes Enumer ated

The System shdl have Four Modes. Operationa, Maintenance, Test Mode, and SD Playback The
system is in Operational Mode unlessiit is placed into one of the other modes manualy. There is no
automatic switchover from the Operationd Mode to any of the other modes. These system/SD modes
shall be displayed on the SD as per the MIT/LL MIAWS Prototype and its GFP dgorithms. [Please
also see note below Figure 10.]

3.1.3.1.1 Operational Mode
The MIAWS Operationd mode shdl be manually selected and manudly desel ected.

3.1.3.1.2 Maintenance Mode

The Maintenance mode is used to support maintenance activities of the MIAWS. The Maintenance
mode shdl be manualy sdected and manudly desdected. The MIAWS shdl enter the Maintenance
mode when manudly commanded a an gppropriatey configured SD. The MIAWS shdl leave the
Maintenance mode (enter the Operational mode) when manualy commanded at an gppropriately
configured SD. When in Maintenance Mode, the SD shdl display an image indicating that it is in
Maintenance Mode.

3.1.3.1.3 Test Mode

The Test Mode is used by maintenance personnd to test changes made to the system. The Test mode
ghdl be manualy sdected and desdected. The MIAWS shdl enter the Test Mode when manualy
commanded at an appropriately configured SD. The MIAWS shdl |eave the Test Mode when manualy
commanded at an appropriately configured SD.

3.1.3.1.4 SD Playback

The SD Playback mode is used to playback archived product data on an SD. The SD playback mode
shal be manudly sdected and desdected. An individua SD shdl enter the SD playback mode when
manualy commanded from that SD. An individud SD shdll leave the SD playback mode when manudly
commanded from that SD. For more requirements on playback of archived product data, see Section
3.1.45.2.

3.1.3.1.5 Mode Changes
All mode changes shdl be manudly initiated.
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A red ‘X’ shdl be displayed on a SD in the same format as is used inthe MIT/LL MIAWS prototype,
under the following conditions

?? If the precipitation product is unavallable.

?? If the SD GUI has not been updated by the SD software process with a threshold period
(nomindly 75 seconds).

?? If there are no System Status Updates within a threshold period (nominaly 40 seconds)

?? During the Startup period, immediately after MIAWS is powered up, before any products are
ready to be displayed.

The MIT/LL MIAWS Prototype GFP display algorithms cause the Red * X’ to be displayed under the
following additiona conditions:

?? Timeout of the following products
Alerts— 30 seconds
Runway Configuration Updates — 150 seconds

?7? Bult-in system diagnostics report an imparment:
- Either the NEXRAD RDA or RPG isnot on-line
- Any of the “high priority” network nodes are not responding

The additional conditions listed immediatdy above shall be not be implemented in the flyoff verson of
the MIAWS software. These capabilities in the MIT/LL MIAWS Prototype GFP dgorithms that are
not to be implemented in the flyoff verson of MIAWS shdl be disabled, but not removed, from the
agorithms delivered as part of the flyoff verson of the MIAWS software.

3.1.4 System Functions
The MIAWS is comprised of four functiond aress:

(a) Data Acquisition. The DA function shdl acquire NEXRAD product messages, and
LLWAS wind data. The DA function shdl format this data for use by the DP, as per the GFP
dgorithmsin the MIT/LL MIAWS prototype.

(b) Data Processing. The DP function shal perform product generation and data archiving
usng GFP software functiondity. The products to be generated shall be those listed in Section 1.3.4.
The products to be archived shall be those listed in Section 1.3.4.

(c) Display Function. The DF is hosted in COTS processors, called SDs, a the ATCT and
TRACON, and employs the fallowing functions in the same fashion as in the MIT/LL MIAWS
Prototype, usng the same formats as the prototype for output products, input formats, and runway
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maps. Detailed requirements and formats are provided dsewhere in this Specification. The DF shdl
perform graphic display of these output products. airport maps, airport specific runways, westher
images, and wind data. The DF shdl accept runway designations from air traffic controller supervisors
and display them. As per the GFP display adgorithms of the MIT/LL Prototype, runway designation
changes shdl be capable of being made while the system is operating and these changes shdl be
reflected on displays after they have been made by air traffic control supervisors. The DF shdl provide
runway-specific weather product darms and aerts to arr traffic controllers. Runway maps shdl be
gored in the SD a the time of inddlation and shdl be capable of being modified as required
subsequently. The DF shdl display LLWAS wind information within five seconds of receipt across the
MIAWS/LLWAS interface.

(d) SC/DF Function. MIAWS will contain a cgpability for sysem status monitoring, reporting, and
eror diagnoss. The SC/DF, through the MDT, is dso the entry port for entering system control
commands and site adaptable data.

3.1.4.1 Data Acquisition

The MIAWS Daa Acquistion function shal execute the functiondity in the MIT/LL MIAWS
Prototype Software Architecture. This functiondity is incdluded in the GFlI software. The DA
incorporates the functiondity performed by the NEXRAD Product Server and LLWAS Server in the
software of the MIT/LL MIAWS prototype.

3.1.4.2 Data Processing

Software developed for MIAWS congsting of product generation and data archiving shdl be
developed using “open systems’ computer hardware. The MIAWS DP shdl execute the functiondity in
the MIT/LL MIAWS Prototype. This functiondity isincluded in the Government Furnished Informeation
(GH) software.

3.1.4.2.1 MIAWS Pr ocessor

The MIAWS processor, which incorporates the DA and DP functions, shdl be composed entirely of
COTS processors. The MIAWS processor shall be capable of executing in red time the functiondity of
the GFl data processing software. The MIT/LL MIAWS Prototype includes a data processng
computer that is consstent with the requirements of the MIAWS.

3.1.4.3 Display Function

The DF shdl reside in the ATCT and the TRACON within the DFUs, and shdl have the functionaity
described in the MIT/LL MIAWS Prototype Software Architecture. A DFU shal be composed of a
SD and associated software. Each DFU shdl include COTS computers capable of executing in redl
time, and software functiondity developed/provided/acquired by the Contractor that is equivaent to that
of the GFI DF software. Other requirements gpplicable to the DF are:

?? The SD shdl have an 900 Megahertz (MHz) or greater Centrd Processing Unit (CPU), 1
GByte or greater Random Access Memory (RAM) and a 10 GBytes or greater hard disk.

?? The SD shdl be protected againgt inadvertent or unauthorized modification of display adaptation
parameters. These parameters shdl include at leadt, the display center point, the background
maps, and the runway configurations.

36



Draft FAA-E-2950
March 19, 2001

?? The DFU Ethernet port shall support transfer rates of 10 MHz or greater, depending on the
industry standard, to accommodate higher bandwidth communication requirements within the
MIAWS ATCT Local Area Network (LAN). The MIT/LL MIAWS Prototype includes a
display processor that is consstent with the requirements of the MIAWS DF.

3.1.4.4 SC/DF Function

MIAWS shdl contain a capability for system status monitoring, reporting, and error diagnos's, usng the
GFP dgorithms in the MIT/LL MIAWS Prototype. The SC/DF, through the Maintenance Display
Termind (MDT), shdl be the entry port for entering system control commands and Site adaptable data.

3.1.4.41 MIAWS Site Adjustable Parameters

A candidate st of dte adjustable parameters shdl be developed that shall include at least those in the
MIT/LL MIAWS Prototype. The candidate set will be subject to Government gpprova, and following
goprovd, shdl be implemented.

31442 MIAWS Security

MIAWS equipment and design shdl provide information security measures to protect its integrity and
the integrity of the NAS, IAW with FAA Order 1370.82, DOT H 1350, and DOT H 1350.251.
Control access to MIAWS shdl be permitted only in response to a vaid log-on procedure, based on a
vaid user ID in conjunction with a unique code word of at least eight aphanumeric characters. MIAWS
equipment and design shal permit conformance with physica security IAW FAA Order 1600.69. The
MIT/LL MIAWS Prototype GFP agorithms do not necessaily fully comply with the requirements in
this paragraph. Modifications shdl be made to the GFP dgorithms as necessary to comply with these
requirements. Such modifications shdl be identified to the Government during Design Reviews.

3.1.4.4.3 Logging of System Operations
The MIAWS shdl continuoudy generate and maintain a log of the latest 24 hours of the following
system events.

a. User log-on, log-off, and unsuccessful log-on attempts,

b. System state and mode changes, and

c. Hardware, software, and communications errors detected.

The MIAWS shdl display the system log upon request. The MIAWS shdl provide the option of
displaying the log asit is updated or in static form. The MIAWS shdl write a copy of the system log to
an appropriate printer port upon command from the MIAWS. The MIT/LL MIAWS Prototype GFP
dgorithms do not provide the capabilities to comply with the requirements in this paragraph.
Modifications shdl be made to the GFP dgorithms as necessary to comply with these requirements.
Such modifications shdl be identified to the Government during Design Reviews.
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3.1.4.5 Archiving Reguirements

3.1.4.5.1 Product Archiving

The MIAWS shdl continuoudy store, without user intervention, the last 15 days of generated weather
products, the weather products that were displayed on each of the DFU SDs. On command from the
MDT, the stored archive data shdl be transferred to a removable physca storage medium. Archive
data shal be tagged with synchronized time values. A sitable interface and physical storage media
consgent with the present functiondity of the GFl software shdl be provided. Note that the MIT/LL
MIAWS Prototype GFl software does not necessarily fully comply withdl the requirements in this
paragraph, particularly those rdated to archiving data on a removable physcd storage medium.
Modifications shal be made to the GFl software as necessary to comply with these requirements. Such
modifications shal be identified to the Government during Design Reviews.

3.1.4.5.2 Playback of Archived Data

Playback of archived products shal support both an on-line storage device and a detachable physicd
gtorage medium. MIAWS shdl be able to display the archived products on the SD in the samefashion
as the MIT/LL MIAWS prototype, and employing the functiondity of the software that runs on the
MIT/LL MIAWS prototype. Playback of the and products shdl be controllable from SD in the same
fashion as the MIT/LL MIAWS prototype, employing the functiondlity of the software that runs on the
MIT/LL MIAWS prototype. Note that the MIT/LL MIAWS Prototype GFl software does not
necessaily fully comply with al the requirements in this paragraph particularly those rdating to
supporting playback from adetachable physical storage medium. Modifications shdl be made to the
GH software as necessary to comply with these requirements. Such modifications shdl be identified to
the Government during Design Reviews.

3.1.46 MIT/LL MIAWS Prototype Software Architecture and Major Software Processing
UnitsFunctionality

For reference, the Software Architecture of the MIT/LL MIAWS Prototypeis provided in Figure 3-11,
and the Mgor Software Processing Units and their functiondity are listed in Figure 3-12.
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MIAWS SOFTWARE ARCHITECTURE

NEXRAD DATA PROCESSING

MIAWS PROCESSOR
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Figure3-11: MIT/LL MIAWS Prototype Softwar e Ar chitecture
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MIAWS SOFTWARE PROCESSING

NEXRAD NARROWBAND SERVER (nnbSernver)
— Acqguires NEXRAD ProductFiles
— Appends Product Files to Disk Archive
— Transmits Selected Products to MIAWS System
+  NEXRAD NARROWBAND PRECIP SERVER (nnbFracip)
— Edits CompRefl AP Product Using LRM-APR Product
— Rotates Image to Magnetic North Alignment
+  STORM MOTION ALGORITHM (stormidotion)
— Computes and Transmits Storm Cell Position Info and Gridded Vectors
+  PRECIP IMPACT PROCESSOR (pipServer)
— Computes Precip Cell Shapes
— Determines Current and Predicted Precip Arena Impacts
— Advects Precip and All Precip-Derived Products to be Displayed on SD
+ ALERT SERVER (alertServer)
— Associates Current Precip Impacts on Active Runway Arenas
— Generates Configured Alerts { for ribbon display )

— MIT Lincoln Laboratory s
M.E “fiaber -7

r 2 Demo
LR Jy2m0

Figure3-12: MIT/LL MIAWS PrototypeMajor Software Processing Units/Functionality

3.1.4.7 Processing/Utilization Requir ements

Each MIAWS processing resource shdl meet the following reserves, while MIAWS is ingesting and
processng a Government-furnished pesk load “worst casg’” weather scenario and medting Al
requirements of this specification.

3.1.4.7.1 CPU Utilization

The MIAWS shdl be sized to have a CPU reserve of at least 70% for the fly-off verson of the sysem
and at least 50% for the production verson of the system operating a full operationd service.

3.1.4.7.2 Memory Utilization

The MIAWS shdl be szed to have a memory reserve of a least 70% for the fly-off verson of the
system and at least 50% for the production version of the system operating at full operationa service.

3.1.4.7.3 Storage Utilization
The MIAWS shdl be sized to have a Sorage reserve of at least 70% for the fly-off verson of the
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systemand at least 50% for the production version of the system operating at full operationa service.

3.1.5 Scalability
MIAWS shdl have the capacity, functiondity, and capability to support a least one ATCT position,
one TRACON position, and one Maintenance Display Termind (MDT) for each facility.

3.1.6 External Users

MIAWS shdl have the capability for expanson to include the eventua display of weether productsto a
limited set of external users.

3.1.7 Interface Reguir ements
The Contractor shall meet al applicable security requirements contained in FAA Order 1370.82.

3.1.7.1 External Interfaces

3.1.7.1.1 External Systems Description

3.1.7.1.1.1 NEXRAD
The MIAWS shdl interface with the NEXRAD AW the MIAWSNEXRAD NAS-IR-XXXXXXXX.

3.1.71.12LLWASI
The MIAWS shdl interface to LLWAS-11 IAW the MIAWS/LLWAS-11 NAS-IR-XXXXXXXX.

3.1.7.1.1.31DS
The MIAWS shall interfaceto IDS IAW the MIAWS/IDS NAS-IR-XXXXXXXX. [?22?

3.1.7.1.2 External I nterface Protection

The MIAWS shal ingest NEXRAD and LLWAS products without degrading the product quality, or
affecting the operation of, the NEXRAD or LLWAS. In interfacing with IDS, MIAWS will not interfere
with the performance of other functiondity of this display system.

3.1.7.1.3 Hardwar e-to-Har dwar e Exter nal | nterfaces

3.1.7.1.3.1 Physical Protocol

The physical-leve protocol shal support the following interfaces:
(@ RS-232.
(b) EIA-530.
(c) IEEE 802.3

3.1.7.1.3.2 Interface Configur ation
The fallowing MIAWS communication ports shal be defined:
a NEXRAD interface,

41



DRAFT
March 19, 2001
b. LLWAS-II interface,
Cc. IDSInterface [?7?7]
d. Spare ports totdly a minimum of twdve in number (for TWIP, ASR-11, redundant
NEXRAD interface, Externd Users, and other uses).

3.1.7.2 Tdecommunications | nfrastr uctur e

Tdecommunications infrastructure supporting MIAWS shdl comply with FAA-STD-29D, FAA Order
4441.16, and FAA Order 6000.36.

3.1.7.2.1 Display Functional Unit

The MIAWS shdl provide Ethernet bridges and modems as required to support Tower and TRACON
DFUs.

3.1.7.2.2 Modems

Modems shdl conform to industry standards and shdl be compatible with Government furnished
dedicated and did-up communication lines

3.2 System Characteristics

3.2.1 General Physical System Regquirements

The MIAWS system equipment will be located in TRACON equipment room, and the DFU equipment
will belocated in the TRACONS and tower cabs, where spaceis at a premium.

(a) Weight Digtribution. The weight of the MIAWS equipment excluding the GSDs and RDTs
shdl not exceed, by more than 10 percent, the weaght of the equipment in the MIT/LL
MIAWS prototype. See dso the weight requirementsin Section 3.2.3.

(b) Dimensional Congraints. The physcd dimensons of the MIAWS equipment shdl not
exceed, by more than 10 percent, the dimensions of the equipment in the MIT/LL MIAWS
prototype. Figure 313 shows the MIT/LL MIAWS Prototype Hardware for Memphis and
Jackson implementations. Physca dimendons for the Monitor housng the SD and the
Equipment Rack housing other MIAWS equipment is given on the left hand-side of the figure.

(c) Maintenance Access. Equipment units shal provide access as needed for maintenance and
repair activities.

(d) Durability. The sructura strength and rigidity of the equipment units shal be such that
common carrier handling in loading, shipping, unloading, and setting into pogtion for ingtdlation
shdll not cause damage to any MIAWS component nor deformation to the equipment units.
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MIAWS PRODUCT GENERATOR
EQUIPMENT

Monitor, Keyboard, Mouse

Cwerall Monitor
Dimensions
Height : 19in. Kevh oard/Video Monitor
Width : 18in. Switch
Depth : 18 in.

Communications Server

Equipmemnt Rack
Dimensions

Tape Drive
Height : A0 9116 in. :
Width: 27 7M6in. Sun Workstation
Depth : 25 112in. Dell PC {APUP Simulator)
Hetwork Power Switch
Prototype UPs #1
Equipment Racks
Memphis {left) UPs #2
Jackson (right)
= MIT Lincoln Laboratory s
M.E “foabar - 15
[ 2% Demo
LRI JaTy 2000

Figure 313: MIT/LL MIAWS Prototype Hardwar e (includes Dimensions for Monitor and
Equipment Rack)

3.2.2 Electrical Reguirements
3.2.2.1 Design Center Voltage
The design center voltages shall be 208 volts Alternating Current (AC), phase-to-phase, and 120 volts
AC, single phasg, a a frequency of 60 Hertz (Hz). The operating range shdl be at least 102 volts to

138 volts, 177 volts to 239 volts, and 57 Hz to 63 Hz. The MIAWS shdl meet the following
requirements contained in FAA-G-2100F and FAA-STD-020a.

3.2.2.1.1 Power Factor

The power factor for the MIAWS shal meet the requirements contained in paragraph 3.1.2.4.2 of
FAA-G-2100F.
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3.2.2.1.2 Effects of Equipment on Power Source

The individua current harmonic distortion produced by the MIAWS shdl not exceed the limits of table |
in paragraph 3.1.2.4.3 of FAA-G-2100F.

3.2.2.1.3 Inrush Current

The inrush current produced by the MIAWS shal not exceed the limits established in paragraph
3.1.2.4.3.1 of FAA-G-2100F.

3.2.2.1.4 Transent Protection

The MIAWS shall be protected against conducted power line transients in accordance with paragraph
3.5 through 3.5.3 of FAA-STD-020a.

3.2.2.2 Maximum Power Consumption

The MIAWS equipment in the TRACON equipment room power consumption shal be less than 4(?)
kilowatts.

3.2.2.3 Surge Protection

Protective devices shdl be provided to prevent damage to the equipment from surges on ether the AC
power lines, or the remote ines. The protective devices shdl limit initid spikes, as might result from
nearby lightning gtrikes, to a vaue tha shdl not damage any equipment. The protective devices shdl
withstand repeated surges without damage or change in operating characteristics. The protective
devices shall be IAW applicable parts of paragraph 3 of FAA-STD-019, paragraph 3 of FAA-STD-
020a, and applicable portions of NFPA 70, Nationa Electrica Code ®.

3.2.2.4 Lightning Protection

MIAWS equipment shdl be protected againgt high voltage damage due to lightning on both the power
and telephone lines. MIAWS equipment interfacing with externd transmisson facilities shal be provided
lightning surge protection of equipment IAW FAA-STD-019, FAA-STD-020a and applicable portions
of NFPA 70, National Electrical Code ®.

3.2.2.5 Power and Grounding

Electricd power and grounding shdl be IAW applicable portions of FAA-STD-019, FAA-STD-020a,
and NFPA 70, Nationa Electrica Code ®.

3.2.2.6 Cables
Cabling shal comply with NFPA 70 Nationd Electricad Code ® and FAA-C-1217.
3.2.2.7 Power Systems and Commercial Power

Power required for MIAWS operations shall be provided IAW NFPA 70, Nationd Electrical Code ®,
FAA Order 6030.20, FAA Order 6950.2, and FAA Order 6950.25.

3.2.3 Human Factors
MIAWS equipment shdl conform to DOT/FAA/ACT-96/1, DOT-VNTSC-FAA-95-3, and
DOT/FAA/AR-99/52. MIAWS equipment and desdgn shdl comply with FAA-G-2100F.

Maintaingbility aspects of MIAWS shal conform to Section 6 of DOT/FAA/ACT-96/1. MIAWS
components shal be designed for two-person weight limits as defined in DOT/FAA/ACT-96/1. With
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respect to equipment accessibility, MIAWS design and equipment shal comply with FED-STD-975. In
cases of conflict between the requirements in FAA-G-2100F and DOT/FAA/ACT-96/1, requirements
in DOT/FAA/ACT-96/1 shall take precedence.

3.3 Environmental Conditions

3.3.1 Operating Environment

The MIAWS system shdl meet its functional and performance requirements under the environmenta
conditions shown in FAA-G-2100F, paragraph 3.2.1.2.2 and Table 1.

3.3.2Noise Levels

Noise levds generated by the MIAWS system shdl be maintained a a levd IAW with FAA Order
3900.19B.

3.3.2.1 Equipment for Operational Areas

Noise from the MIAWS system equipment located in operational areas shall not exceed 55 dB
Acoudtic (dBA) ambient at any time.

3.3.2.2 Equipment for Equipment Areas

Noise from the MIAWS system equipment located in generd work areas shdl not exceed 65 dBA,
including periods when the cabinet doors are open.

3.3.3 Radiation Hazards

Thefollowing radiaion requirements apply to MIAWS:
(a) X-ray radiation shdl be less than 2 milliroentgen per hour & dl times in any areas where
norma maintenance is performed, both insde and outside cabinets.
(b) Electromagnetic radiation shdl not exceed the permissible exposure limits specified in FAA-
Order 3900.19B, Chapter 14.

(¢) The requirements for radiation hazard, both xray and eectromagnetic, shdl apply only to
those items having voltagesin excess of 12,000 volts.

3.4 Safety

MIAWS shdl be designed and implemented to permit compliance with Executive Order 12196,
Occupationd Safety and Hedth Program for Federd Employees; Title 29 CFR, Safety and Hedlth
Provisions for Federal Employees, and FAA Order 3900.19B.
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4. QUALIFICATION REQUIREMENTS

4.1 General

a. A Qudity Control system shal be established IAW ANSI/ASQC-Q-9001-1994 and IAW ISO
9000-3 and the applicable sections of the MIAWS SOW. MIAWS shdl be designed and implemented
such that the requirements of the qudity control systlem shdl be met.

b. A Configuration Management system shal be established IAW with the gpplicable sections of the
MIAWS SOW. MIAWS shdl be designed and implemented such that the requirements of the
Configuration Management sysem shdl be met. Reviews and audits shdl be hdd 1AW with the
requirements and documents cited in the applicable sections of the MIAWS SOW.

c. Teding shdl be IAW the Acquisition Management System Test and Evauation Process Guiddines.
MIAWS shdl be designed and implemented such that the requirements of the Acquisition Management
System Test and Evduation Process Guiddines shal be met. Detailed requirements for testing are in the
MIAWS SOW.

4.2 Verification Requirements Traceability M atrix

A Veificaion Requirements Tracesbility Matrix (VRTM) will be provided by the provided by the
Government as GFE.
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6.1 Acronyms and Abbreviations

AC

AP
ARENA
ARTCC
ATC
ATCT

BIT/BITE

COTS
CPU

DA
dBA
dBZ
DF
DFU
DOD
DP

EIA

FAA
FMC

Ghytes
GFI
GFP
GUI
GMT

Hz

AW
IDS
|EEE
IRD
ITWS

LAN

Alternating current

Anomal ous Propagation

AREa Noted for Attention

Air Route Traffic Control Center
Air Traffic Control

Air Traffic Control Tower

Built in Test /Built in Test Equipment

Commercid Off-the- Shdlf
Central Processing Unit

Daa Acquidtion Function
dB (Decibd) Acoudtic
Reflectivity factor in decibels
Display Function

Display Functiond Unit
Department of Defense
Data Processing Function

Electronic Industries Asociation

Federd Aviation Adminigtration
Full Mission Capatiility

Gigabytes

Government Furnished Information
Government Furnished Property
Graphica User Interface
Greenwich Mean Time

Hertz

In Accordance With

[Need decoding for this display system acronym]
Ingtitute of Electrical and Electronics Engineers
Interface Requirements Document

Integrated Termina Wegather System

Loca AreaNetwork
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LLWAS
LRU

Mbytes
MDT
MHz
MIAWS
MIT/LL
MIL
MNS
MTBCF
MTTR

NAS

NDI

NE
NEXRAD
NW
NWS

ORPG
PSF

RAM
RDT

SC/DF
SD
SEP
SOW
SM
STD
SWAP

TDWR
TRACON
TWIP

VCP
VIP

FAA-E-2950

Low Level Wind Shear Alert System
Lowest Replaceable Unit

Megabytes

Maintenance Display Termind

Megahertz

Medium Intensity Airport Weather System

Massachusetts Ingtitute of Technology/Lincoln Laboratory
Military

Mission Need Statement

Mean Time Between Critica Failures

Mean Timeto Restore

Nationa Airgpace System
Non-Developmentd Item
Northeastern

Next Generation Weather Radar
Northwestern

Nationa Weather Service

Open Radar Product Generator
Program Support Fecility

Random Access Memory
Ribbon Display Termind

System Control/Diagnostic Function
Situation Display

Storm Extrapolated Position line (direction)
Statement of Work

Storm Motion arrows and numbers (peed)
Standard

Severe Weather Avoidance Plan

Termina Doppler Wegther Radar
Termind Radar Approach Control
Terminad Wegther Information for Pilots

Volume Coverage Peatterns
Video Integrator and Processor
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VRTM Verification Requirements Tracegbility Matrix

WSP Wesather Systems Processor
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6.2 Definitions

6.2.1 Alarm

An darm is a MIAWS generated response to a condition that requires immediate atention. The
MIAWS provides visua weather product darms that are generated in response to a detected
hazardous wesather condition in a pre-selected area of concern.

6.2.2 Visual Alarms

Visud darms are those generated from the MIAWS hardware and software that can be seenby ATC
personnd and that will dert ATC personnd of hazardous conditions.

6.2.3 Availability
Avallability is the probability that the MIAWS will be a Full Misson Capability (FMC) during any and
al required operding times.

6.24BIT/BITE

BIT/BITE are those items of built-in-test-equipment and their respective built-in-tests that perform
interna tegting of the MIAWS.

6.2.5 Certification Test

A catification test is performed after any maintenance action tha affects two or more certification
parameters or whenever the system integrity isin question.

6.2.6 Certification Test Data

Certification Test Data is aset of system performance parameters used to vaidate that the system can
be placed in operationa use.

6.2.7 Corrective M aintenance

Corrective maintenance conssts of those actions directly related to correcting a failure. Corrective
mai ntenance does not include adminidrative or travel activities.

6.2.8 Critical Failure
A citicd fallureis any fallure that degrades the MIAWS FMC.

6.2.9dBZ
Theterm dBZ refersto the radar reflectivity factor of weather scatterers, expressed in decibels.
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6.2.10 Equipment
Equipment is defined as acomplete operating assembly, either operating independently or within a
system or subsystem.

6.2.11 Technical I nstruction Books

Technica Ingruction Books are the technica manuds that include the equipment drawings, parts lidts,
and methods of isolating faults and repairing them.

6.2.12 Failure
A falureisany event that causes the MIAWS system not to meet any requirement of this specification.

6.2.13 Full Mission Capability

Full Misson Capahility isthe leve of performance that dlows the MIAWS to perform its misson within
the requiremernts of this specification.

6.2.14 Gross Weight
Gross weight is the maximum possible weight of the enclosure and its contents.

6.2.15 Inherent Availability

Inherent avalability is a measure of the avalability that excludes the logidics dday time and
adminigrative delay time.

6.2.16 L owest Replaceable Unit (LRU)

An LRU conggts of one or more eectronic/mechanica subassemblies and assemblies, as defined in
MIL-STD-280 and applicable parts of MIL-STD-1388-2, and excdludes items fdling under the
definition for apart as given in MIL-STD-280. [Does this definition require updating?]

6.2.17 Maintenance Depot

The maintenance depot is the FAA Depot a Oklahoma City, Oklahoma. Depot-levd mantenance
conggts of those maintenance activities performed on unserviceable repairable LRUs and system
support/test equipment requiring specidized skills and equipment. The tasks performed at this level are
those tasks that are not specifically assgned to the organizationd level of maintenance. When the
Specification dtates that repair will be at the depot, the actua repair may be at the depot or a a
contractor's location.

6.2.18 Mean Time Between Critical Failures

Mean Time Between Failure MTBCEF) is the totd FMC time divided by the totd number of failures
that require corrective maintenance.
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6.2.19 Mean Time To Restore

The Mean Time to Restore (MTTR) includes the time to remove and replace an identified faulty LRU,
perform system test, and return the system to FMC.

6.2.20 Preventive M aintenance

Preventive mantenance condsts of those maintenance activities performed to ensure that the MIAWS
maintainsits FMC and to prevent future in-service functiond failure of equipment.

6.2.21 Site L evel M aintenance

Ste Levd Maintenance is maintenance performed at this level on systems, system segments, and
support equipment in direct support of the MIAWS System. It includes system maintenance monitoring,
system fault isolation, and correction of system failures through the remova and replacement of LRUs
and preventive maintenance, but does not include repair, sarvice, cdibration, and verification of the
removed LRUs.

6.2.22 Software Errors
[TBD]
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APPENDIX C - DISPLAY REQUIREMENTS

This appendix describes requirements for displays to be provided with the MIAWS. The requirements
of this section gpply in addition to requirementsin Section 3.

30.1 SD Physical Reguirements

30.1.1 Specific SD Requirements

The MIAWS SD shdl useflat pand color display technology. The viewing screen of the SD shall be at
least 19 inches measured diagondly. The minimum resolution shal be 1024 (horizontd) x 768 (verticd)
pixels. The refresh rate shall be between 60-85 Hz. The SD shdl be capable of being viewed from an
angle up to 85 degrees off-center. The NEC Flat Screen Multisync LCD1810X Monitor meets these
specifications.

30.1.2 | nput Devices

A track ball or mouse with three push button switches shdl provide operator command input. MIAWS
ddl have an dphanumeric keyboard. The dphanumeric keyboard shdl be required only for
maintenance actions. The leftmost push button switch on the track bal or mouse shdl be the main
activator for track ball/mouse operations. The middle and rightmost push button switches on the track
bal or mouse shall be reserved for future applications.

30.1.3 Proximity of I nput Device

SD input devices (keyboard, track-bal, mouse) shall be able to operate at a distance of a least five (5)
feet from the SD monitor.

30.1.4 Recovery from Power-Down or | nadvertent Power L oss

MIAWS shdl recover from a powering down or an inadvertent loss of power with no loss of data.
Upon recovery MIAWS display and adaptation data settings shall be restored to what they were before
the powering down or the inadvertent loss of power. The SD shdl retain the following display
adaptation parameters and settings during power outages and shutdown: the SD shdl retain the chosen
outer range, the chosen overlays, the background colors and the chosen precipitation levels inhibited.
The SD shdl power up with these retained display adaptation parameters. The MIT/LL MIAWS
Prototype GFI software may not fully provide the capabilities to comply with the requirements in this
paragraph. Modifications shal be made to the GF software as necessary to comply with these
requirements. Such modifications shal be identified to the Government during Design Reviews.

30.1.5 Brightness Control

The SD shdl have a brightness control, with minimum and maximum brightness capabilities equivdent to
the NEC Hat Screen Multisync LCD1810X Monitor used in the MIT/LL MIAWS prototype.

30.1.6 Contrast Control
The SD shdl have a contrast control with minimum and maximum contrast cgpabilities equivaent to the
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equipment NEC Flat Screen Multisync LCD1810X Monitor used in the MIT/LL MIAWS prototype.

30.1.7 Visual Alarms

The SD shdl provide avisud darm to indicate new hazards or sgnificant weather events, using the GFP
dgorithms and functiondity from the MIT/LL MIAWS prototype.

30.1.8 Power

Power for the SD shal be single phase, 60 Hz, 120 volts AC. Power consumption shdl be less than
2000 watts.

30.1.9 Maps

The SD shdl accept and display background maps and an airport map with up to 1000 segments and
100 characters that are provided. Video maps shdl be operator selectable with reference points.

MIAWS shdl have a video map switching function without disrupting the system. These requirements
ghdl be implemented in the same fashion as, and using the same GFP dgorithms as, the MIT/LL

MIAWS Prototype.

30.2 Detailed SD Display Reguirements

The SD shdl display dl the product display windows, pulldown menus, and popup windows described
in the following subsections, in the same fashion as, and using the same GFP dgorithms as, the MIT/LL
MIAWS Prototype. In the subsections that follow, windows and pulldown windows are described in
the following order: product display windows, pulldown menus ordered from left to right (as they
gppear on the Main SD Window) with pulldown submenus arranged in top-to-bottom order within their
parent pulldown menus, then popup windows in the order they are invoked from the pulldown menus.
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30.2.1 Main SD Window

The Main SD window shdl be configured asin Figure 30-1.

Figure 30-1: Main SD Window
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30.2.2 SD Product Displays
30.2.2.1 Alert SD Window

The Alert SD window shdl be configured as in Figure 30-2. Processing associated with the Window
shdl be provided as per the GFP Display dgorithms of the MIT/LL MIAWS Prototype.

—

Figure 30-2: Alert SD Window
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30.2.2.2 Precipitation Statistics SD Window

The Precipitation Statistics SD window shdl be configured as in the top and bottom portions of Figure
30-3, to include only these items PRECIP STATISTICS (from the top), SD Time (from the top),
Advection Scoring Statigtics (from the bottom), CSl Average Count (from the bottom), CSI Average
Time Span (from the bottom), Average Level 2 CSI (from the bottom), Average Level 3 CSl (from the
bottom), and the DISMISS button (from the bottom). Processing associated with the Window shdl be
provided as per the GFP Display algorithms of the MIT/LL MIAWS Prototype, except that the GFP
Display dgorithms shdl be modified to indlude only the items specified above. The capabilities in the
MIT/LL MIAWS Prototype GFP agorithms for the Precipitation Statistics SD Window that are not to
be implemented in the flyoff verson of MIAWS shdl be disabled, but not removed, from the agorithms
delivered as part of the flyoff version of the MIAWS software. Such modifications shdl be identified to
the Government during Design Reviews.

Figure 30-3: Precipitation Statistics SD Window

60



Dreft FAA-E-2950
March 19, 2001

30.2.2.3 Runway Configuration SD Window

The Runway Configuration SD window shal be configured as in Figure 30-4. Processing associated
with the Window shdl be provided as per the GFP Display dgorithms of the MIT/LL MIAWS

Prototype.

P

Figure 30-4: Runway Configuration SD Window
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30.2.2.4 System Status SD Window

The System Status SD window shdl be configured as in Figure 30-5. Processing associated with the
Window shall be provided as per the GFP Digplay agorithms of the MIT/LL MIAWS Prototype.

Figure 30-5: System Status SD Window
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30.2.3 SD Pulldown Menus
30.2.3.1 SD Pulldown Playback M enu

The SD Pulldown Playback Menu shdl be configured as in Figure 30-6. Implementetion of the item
selected from the menu shadl be provided as per the MIT/LL MIAWS Prototype.

Figure 30-6: SD Pulldown Playback Menu
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30.2.3.2 SD Pulldown Runways M enu

The SD Pulldown Runways Menu shdl be configured as in Figure 30-7. Implementation of the items
selected from the menu shadl be provided as per the MIT/LL MIAWS Prototype.

Figure 30-7: SD Pulldown Runways M enu
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30.2.3. 3 SD Pulldown Ribbon Display Menu

The SD Pulldown Ribbon Display Menu shdl be configured as in Figure 30-8. Implementation of the
items selected from the menu shdl be provided as per the MIT/LL MIAWS Prototype.

Figure 30-8: SD Pulldown Ribbon Display Menu
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30.2.3.4 SD Pulldown Overlays Menu

The SD Pulldown Overlays Menu shdl be configured as in Figure 30-9. Implementation of the items
selected from the menu shadl be provided as per the MIT/LL MIAWS Prototype.

Figure 30-9: SD Pulldown Overlays Menu
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30.2.3.5 SD Pulldown Utilities M enu

The SD Pulldown Utilities Menu shdl be configured as in Figure 30-10. Implementation of the
Sdections, and Locator items sdected from the menu shdl be provided as per the MIT/LL MIAWS
Prototype. “E-Mall” shdl be removed from the Utilities Menu. The “E-Mail” capabilitiesinthe MIT/LL
MIAWS Prototype GFP display agorithms shdl not be implemented in the flyoff verson of MIAWS
and shdl be disabled, but not removed, from the algorithms delivered as part of the flyoff verson of the
MIAWS software. Such modifications shdl be identified to the Government during Design Reviews.

Figure 30-10: SD Pulldown Utilities M enu
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30.2.3.6 SD Pulldown Utilities Menu for the Window M anager

The SD Pulldown Utilities Menu for the Window Manager shal be configured as in Figure 30-11.
Implementation of the items selected from the menu (Reset and Enable/Disable) shdl be provided as per
the MIT/LL MIAWS Prototype.

Figure 30-11: SD Pulldown Utilities Menu for the Window M anger
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30.2.3.7 SD Pulldown Utilities M enu for the Web Server

The SD Pulldown Utilities Menu for the Web Server shdl be configured as in Figure 30-12.
Implementation of the items sdected from the menu (Enable/Disable) shdl ke provided as per the
MIT/LL MIAWS Prototype.

Figure 30-12: SD Pulldown Utilities Menu for the Web Server
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30.2.3.8 SD Pulldown Programs Hdp Menu

The SD Pulldown Programs Help Menu shdl be configured as in Figure 30-13, except that the entries
for “WSP” and “MIT/LL” shdl be removed (their associated submenus shal be disabled but retained
in the ddivered software as per the requirement in the last sentence of this section). The entry on the
Programs Help Menu for “RBDT” shdl be changed to “RDT” and shdl be “grayed-out” (its associated
submenu shdl be disabled but retained in the delivered software as per the requirement in the last
sentence of this section). Operational associated submenus shall be provided with the flyoff verson of
the MIAWS software as per the MIT/LL MIAWS Prototype for “MIAWS’ and the “SD”. Processing
associated Programs Help Menu and subordinate Windows shal be provided as per the GFP Display
agorithms of the MIT/LL MIAWS Prototype, except for the changes indicated above. Those
capabilities in the MIT/LL MIAWS Prototype GFP agorithms that are not to be implemented in the
flyoff verson of MIAWS shdl be disabled, but not removed, from the dgorithms delivered as part of
the flyoff verson of the MIAWS software. Such modifications shal be identified to the Government
during Design Reviews.
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Figure 30-13: SD Pulldown Programs Help Menu
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30.2.3.9 SD Pulldown Sensors Help M enu

The SD Pulldown Sensors Help Menu shdl be configured asin Figure 30-14, except that the entries for
“ASR-11" and “ASOS’ shdl be “grayed-out” (their associated submenus shal be disabled but
retained in the ddivered software as per the requirement in the last sentence of this section). Operational
associated submenus shdl be provided as per the MIT/LL MIAWS Prototype for “NEXRAD” and
“LLWAS'. Processing associated with the Sensors Help Menu and subordinate Windows shdl be
provided as per the GFP Digplay agorithms of the MIT/LL MIAWS Prototype, except for the changes
indicated above. Those capabilities in the MIT/LL MIAWS Prototype GFP dgorithms that are not to
be implemented in the flyoff verson of MIAWS shdl be disabled, but not removed, from the agorithms

delivered as part of the flyoff verson of the MIAWS software. Such modifications shall be identified to
the Government during Design Reviews.

Figure 30-14: SD Pulldown Sensors Help Menu
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30.2.3.10 SD Pulldown Product Help Menu

The SD Pulldown Product Help Menu shal be configured as in Figure 30-15. Associated submenus
shdl be provided as per the MIT/LL MIAWS Prototype. Processing associated with the Window shall
be provided as per the GFP Display algorithms of the MIT/LL MIAWS Prototype.

Figure 30-15: SD Pulldown Product Help Menu
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30.2.3.11 SD Pulldown Status Help M enu

The SD Pulldown Status Help Menu shdl be configured as in Figure 30- 16. Associated submenus shall
be provided as per the MIT/LL MIAWS Prototype. Processing associated with the Window shdl be
provided as per the GFP Display agorithms of the MIT/LL MIAWS Prototype.

Figure 30-16: SD Pulldown Status Help Menu

74



Dreft FAA-E-2950
March 19, 2001

30.2.3.12 SD Pulldown Help Menu for Alerts

The SD Pulldown Menu Help Menu for Alerts shdl be configured as in Figure 30-17. Associated
submenus shall be provided as per the MIT/LL MIAWS Prototype. Processing associated with the
Window shall be provided as per the GFP Digplay agorithms of the MIT/LL MIAWS Prototype.

Figure 30-17: SD Pulldown Help Menu for Alerts
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30.2.3.13 SD Pulldown Ribbons Hdlp Menu

The SD Pulldown Ribbons Help Menu in Figure 30-18 shdl be “grayed-out” (associated submenus and
windows shal be disabled but retained in the ddivered software as per the requirement in the last
sentence of this section). Items to be “grayed out” shdl include “Ribbons’ on the left part of the help
meru, and “Intro”, “Ribbon Msg Formas’, “ Alerting Rilots’, “ Audible Warning”, and “ SD Impairment”.
These capabilities in the MIT/LL MIAWS Prototype GFP display agorithms that are not to be
implemented in the flyoff verson of MIAWS shdl be disabled, but not removed, from the agorithms
delivered as part of the flyoff version of the MIAWS software. Such modifications shdl be identified to
the Government during Design Reviews.

Figure 30-18: SD Pulldown RibbonsHelp Menu
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30.2.3.14 SD Pulldown “How To” Help Menu

The SD Pulldown “How To” Help Menu shdl be configured as in Figure 30-19. Associated submenus
shall be provided as per the MIT/LL MIAWS Prototype. Processing associated with the Window shall
be provided as per the GFP Display agorithms of the MIT/LL MIAWS Prototype.

Figure 30-19: SD Pulldown “How To” Help Menu
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30.2.3.15 SD Pulldown Releases Help Menu

The SD Pulldown Releases Help Menu shdl be configured as in Figure 30-20. Associated submenus
shall be provided as per the MIT/LL MIAWS Prototype. Processing associated with the Window shall
be provided as per the GFP Display agorithms of the MIT/LL MIAWS Prototype.

Figure 30-20: SD Pulldown Releases Help Menu
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30.2.3.16 SD Pulldown Help Menu for Contacts

The SD Pulldown Menu Help Menu for Contacts in Figure 30-21 shdl not be implemented.  Contacts’
shdl be removed from the Main Help Pulldown Menu, and the submenu for “MEM” and “JAN” shdl
not be implemented. These capabilities in the MIT/LL MIAWS Prototype GFP display dgorithms that
are not to be implemented in the flyoff verson of MIAWS shdll be disabled, but not removed, from the
agorithms ddivered as part of the flyoff verson of the MIAWS software. Such modifications shal be
identified to the Government during Design Reviews.

Figure 30-21: SD Pulldown Help Menu for Contacts
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30.2.3.17 SD Background Pulldown Menu

The SD Background Pulldown Menu indicating shades of gray to be sdlected as the SD background,
shdl be configured asin Figure 30-22. Processing associated with the Window shdl be provided as per
the GFP Display agorithms of the MIT/LL MIAWS Prototype.

Figure 30-22: SD Background Pulldown Menu
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30.2.4 Pop-Up Windows
30.2.4.1 Pop-Up SD Playback Control Window

The Pop-Up SD Playback Control Window shdl be configured as in Figure 30-23. Processing
associated with the Pop-Up Window shall be provided as per the GFP Display dgorithms of the
MIT/LL MIAWS Prototype.

Figure 30-23: Pop-Up SD Playback Control Window
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30.2.4.2 Pop-Up SD Control Window for Playback Start TimeTimestamp

The Pop-Up SD Control Window for Playback Start Time/Timestamp shal be configured asin Figure
30-24. Processing associated with the Pop-Up Window shadl be provided as per the GFP Display
agorithms of the MIT/LL MIAWS Prototype.

Figure 30-24: Pop-Up SD Control Window for Playback Start Time/Timestamp

30.2.4.3 Pop-Up SD Control Window for Playback Stop TimeTimestamp

The Pop-Up SD Control Window for Playback Stop Time/Timestamp shall be configured asin Figure
30-25. Processing associated with the Pop-Up Window shadl be provided as per the GFP Display
agorithms of the MIT/LL MIAWS Prototype.

Figure 30-25: Pop-Up SD Control Window for Playback Stop Time/Timestamp
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30.2.4.4 Pop-Up SD Runway Active Region Editor Window

The Pop-Up SD Runway Active Region Editor Window shdl be configured as in Figure 30-26.
Processing associated with the Pop-Up Window shall be provided as per the GFP Digplay dgorithms
of the MIT/LL MIAWS Prototype.

Figure 30-26: Pop-Up SD Runway Active Region Editor Window
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30.2.4.5 Pop-Up SD Window for the Ribbon Display

The Pop-Up SD Window for the Ribbon Digplay shdl be configured as in Figure 30-27. Processing
associated with the Pop-Up Window shall be provided as per the GFP Display dgorithms of the
MIT/LL MIAWS Prototype.

REDT O TRACOH I' TRA

WIND 999 99G99
36RA 999 99
36RD 999 99
36CA 999 99
36CD 999 99
36LA 999 99
36LD 999 99
09A 999 99

09D 999 99

Figure 30-27: Pop-Up SD Window for the Ribbon Display
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30.2.4.6 Pop-Up SD Runway Configur ation Window

The Pop-Up SD Runway Configuration Window shal be configured as in Figure 30-28. Processing
associated with the Pop-Up Window shdl be provided as per the GFP Display agorithms of the
MIT/LL MIAWS Prototype.

Figure 30-28: Pop-Up SD Runway Configuration Window
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30.2.4.7 Pop-Up SD Runway Configur ation Control Window

The Pop-Up SD Runway Configuration Control Window shdl be configured as in Figure 30-29.
Processing associated with the Pop-Up Window shal be provided as per the GFP Display agorithms
of the MIT/LL MIAWS Prototype.

Figure 30-29: Pop-Up SD Runway Configuration Control Window
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30.2.4.8 Pop-Up SD Runway Configur ation Editor Window

The Pop-Up SD Runway Configuration Editor Window shdl be configured as in Figure 30-30.
Processing associated with the Pop-Up Window shall be provided as per the GFP Digplay dgorithms
of the MIT/LL MIAWS Prototype.

| 3LA | 36RA
| 36LD | 36RD
 36cA | 36CA
| 36cD | 36CD
| 36RA | 36LA
| 36RD | 36LD
| 09a | 0%
030 | os0

HEREEREE
LECLEEEE

&

Figure 30-30: Pop-Up SD Runway Configuration Editor Window
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30.2.4.9 Pop-Up Windowfor E-M ail

The Pop-Up Window for EMail in Figure 30-31 shdl be not be implemented. The E-Mail capabilities
in the MIT/LL MIAWS Prototype GFP display dgorithms shal not be implemented in the flyoff verson
of MIAWS and shdl be disabled, but not removed, from the dgorithms delivered as part of the flyoff
verson of the MIAWS software. Such modifications shal be identified to the Government during
Design Reviews.

Figure 30-31: Pop-Up Window for E-M ail
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30.2.4.10 Pop-Up SD L ocator Window

The Pop-Up SD Locator Window shal be configured as in Figure 30-32. Processing associated with
the Pop-Up Window shall be provided as per the GFP Display dgorithms of the MIT/LL MIAWS

Prototype.

Figure 30-32: Pop-Up SD L ocator Window
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30.2.4.11 Pop-Up Window for Help

The Pop-Up Window for Help shdl be configured as in Figure 30-33. Processing associated with the
Pop-Up Window shdl be provided as per the GFP Display agorithms of the MIT/LL MIAWS
Prototype.

MIAWS was developed to provide accurate and up to date
|precipitation information for the forty airports which were to
lreceive the Low Level Windshear Alert System -

| |Relocation/Sustainment {LLWAS-RS). It was developed as
‘an extension of the capabilities of the WSR-838D weather
radars (MEXRAD). MIAWS provides storm motion information

information available from LLWAS- RS gives Air Traffic
1Control Tower {(ATCT) personnel the ability to advise aircraft

|
i
AT *gtahf'f,,
e -

Figure 30-33: Pop-Up Window for E-M ail
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30.2.4.12 Pop-Up SD Selection Stor age Window

The Pop-Up SD Sdection Storage Window in Figure 30-34 dhdl not be implemented. The SD
Sdection storage capabilities in the MIT/LL MIAWS Prototype GFP dsplay agorithms shdl not be
implemented in the flyoff verson of MIAWS and shdl be dissbled, but not removed, from the
agorithms ddivered as part of the flyoff verson of the MIAWS software. Such modifications shdl be
identified to the Government during Design Reviews. Please reference Section 30.1.4 for requirements
relaing to retaining display Settings upon recovery for power-down or inadvertent loss of power.

Figure 30-34: Pop-Up SD Selection Storage Window
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